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SAVITSKIY, Ye.M,; TYLKINA, M.A,

B

Recrystallization of high-melting point titanium, hafniun,
tantalum, rhenium, tungsten metals and their alloys. Issl.po

zharopr.splav, 4:218-225 159, (MmA 13:5)
(Nonferrous metals--Thermal properties)
(Crystallization)
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 TYLKIKA, L. G. Py 20738

lant Physiology " . jag 947
Cuowmbers - - o OE B

o '"physiologiqal_ Knovledge of the Effect of Cates on
, fexuality In Growth," ®,.q. Minina, 1. G, Tylkina,

Dok Ak Nauk SSSR" Vol Iy, o 2

- Presented by A. A, Rikhter 3 Aug 1946, Experiments--
vere carried out on cucwmbers, = On the basis of L
. Mevug experiments, the process of 8exualization cap.
" not ‘be. explained . other than a olosed chain of chemi."
- -cal reactions in the oxidiza;tibn-reduation system of
* the plant, - R ' '
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DYUBUA, B.Ch,; PEKAREV, A,I,; POPOV, B.N.; TYLKINA, M,A,
‘\

Thermionic emission of tungsten alloys, titanium, and hafnium and

its dependence on the pressure of oxygen., Radiotekh. i elektron

7 10.9:1566~1573 S 162, (MIRA 15:9)
(Thermionic emission) (Tungsten-t'taniumehafnium alloys)
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Forgiag of phosphoreted copper. M. A, Tylkiva, Ve, 4 l -
nik A’::A’Ioﬁnu. 19, No, 8, 85-6(1030).="The Cu altoy {
coatadied 689 P, The Cu shunld be kept for 1,82y,

at ) 67 hefore being passed theough the forglng b
vhine.  Higher tempa, softened the alloy and increased 11«

lasticity and caused the s (o wag and twist during the
vrging.  Temps Jower thay 450° tesulted dn high bande.
ness. The cods were forged from 0.5 to 4.4 o, intatages.
Hardoens was measured o g Bochwell app. with a sieel
ball under a load of 100 kg. Noselutionship wan obswevet

COmmOn IL!-I"I

1 between the hardness and the pressure during forging. The
hardness of the forged rods ranged from Ti) u-'x.', units
compared to M-8 units for cast rode. . Z. Kamich
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Mechanical rmrnin of alloys of the system sluminum
magnesium, 1. M, Bavitab il M. A Dybhans, 11
lady Akad, Nosk 5.5.5.8, o, A AHEIRYT ALt
tetip. alloys in the regiont fron 30 to G0 wt, 0 My, e
responding to the interuetatlic pluscs o amd y, ot~ brittle
amd have a high Brincll handuess o= 170 kg s .
However, plastivity Ihereases above a0, and individid
Mifferences between 8 amd y begin 10 apprear whove B,
soltening with gising teup. b particularly pronoucel
in the beterogencuus region between 8 amt v alloys
with 38.9~41.3%; Mg have, ot £30°, H about /e of
the y phase at the same temp. 1t may indicate s new
phase, distinet from 8°, the upper temp. limi i
ies at 370°. . Examples of da{:{ at luulllul; ::lr':-‘:“ ‘;'I “:;l‘ul;
. soln. with 87, Mg, 8-phasc, alloy with 48.97, Mg, v-
phase, eutectic {y + 8), solid soli. & (85 7+ My). My, /] =
./?’,O', 15, 8, 28, 4, 0, b kg./sp. mun.; flow l""“ll’h‘ 7.
740, 10, 21, 10, 11, 7 kg./sq. mm. N, Thon
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Structure of some aivminum magnesium allors.  E. M.
Ak Ay, Doklady Abad. Nauk

Savitskil and M.
$.5.5.R. 67, 81-3(1049); ct. C.A. 43, 2147k.-- Contrary
o expectation, the hardness of Mg-Al alloys in the range

_an.n-Mt Mg, whete the state diagram shows 4 of ¥
phases or their mixt., is additive only at low temps., but
not from 30° upwards. At 300, 400, and 4307, the al-
loys are much more plastic than either the 84 ur the ¥

hase: thus, at 4307, the hardness of the 38,07, Mg alloy

' ﬂ 1/, that of the y and 1/ that of the 8 phase. X-ray dia-

#-estruded wire samples showed no structural
changes on heating to 400° ju the case of alloys consisting
only of cither the g or the v phase. However, samples

_which, in the annealed state, at an®, pruved to be a mixt.
of the 8 and the y phase, ¢.£. k.00, Mg, showed, at 40007,
only lines of a single phise, Aifferent from buth 8 and +,
clomer tos the latter but witha simpler lattice.  Alluys with
ax.0-41.0%. Mg, heated o un® and quenched fn e
water, showed, in micrography, onc-phase structure, n
contrast to the two-phase structure of the annealed alloys.
The x-ray Hagram of quenched sample, taken at 207, was
identical to that tuken at 400°, Comsequently, the anen-

=aly of the high-temp. hardness curve us o function of the
compn., in the 180413 Mg range, i due to the single-
ph'n‘se structure of these alluys at higher tamps. N T
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3 KRIPYAKEVICH, P.I.; TYLKINA, M.A.; TSYGANOVA, I.A.

Héfnium alloys with iron and cobalt. Zhur. neorg. khim, 9 no.ll:
2599-2601 N 164 (MIRA 18:1)

1, L'vovskiy gosuderstvennyy universitet imeni I, Franko, i
Institut metallurgii imeni A.A. Baykova.
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| ACCESSION NR3 AP4O41584 S e 6078 /64 /009/007/1650/1652
: |
| AUTHOR: Ty*lkina, M. A.; Tsy*ganova, I. A.; Savitskiy, Ye. M.
{TITLE: The hafnium-niobium system

SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 7, 1964,
1 1650=1652 4

TOPIC TAGS: hafnium niobium system, hafnium niobium alley, alloy
phase composition, alloy gtructure, alloy property

ABSTRACT: Fourteen hafnium alloys with niobium contents of 0—100%
have been studied by the method of physicochemical analysis. Alloys !
were melted from 98,5% pure hafnium and 99.4% pure niobium, Melting
was performed in an unconsumable electrode—~arc furnace in an atmosphera

of helium under a pressure of 200 mm Hg. Alloys were studied in i
the ascast and annealed (at 750, 1000, 1500, or 1700C) conditions. - -
Annealing at 1700 or 1500C (for 30 min) was performed in a vacuum, !
and annealing at 750 and 1000C (for 500 hr) imn avacuated ampuls,
At temperatures over 1800C, hafnium and niobium form a continuous .
' gerias of solid solutions (see Fig. 1 of the Enclosure). The .solubility

5
|
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of hafnium in niobium at 820C does not exceed 10Z; that of niobium
in hafnium is even lower and does not exceed 3X, No chemi{cal com=-
pounds were discovered in the system but a rather aharp increase
.» of hardness in hafnium-rich alloys from 451 kg/mm2 at 90X haf-

i nium to 538 kg/mm2 at 9SZ hafnium indicates the possibility of the
existence of tha mecaacnble w=phase, usuglly encountered in systems
containing titanium and‘ zirconium, Orig. art, has: 2 figures,
‘1l table, and 2 formulas, - ‘ .

t

ASSOCIATION: none i

SUBMITTED: 09May63 .- ATD PRESS: 3072 ENCL: 01

SUB CODE: MM ~ NO REF sovV: 003 OTHER: 004 |
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"AUTHOR: Savitskiy, Ye. M.3 Polyakova, V. P.; TY*IEiEﬁJwﬂipﬁ&? ! -
Burkhanov, G. S. o j .

TITLE: Palladium=-tantalum system
" {SOURCE: Zhurnal neorganicheskoy khimii, v. 9, no. 7, 1964, 1645-1649 -

zTOPIC TAGS: palladium tantalum system, palladium tantalum alloy,
‘paliadium tantalum alloy structure, palladium taqﬁhlum alloy property :

?ABSTRACT: Palladium-tantalum alloys with a tantalum content varying }
‘from 0-~100% were vacuum melted in a nonconsumable tungsten eleccrode;
.induction furnace, in an atmosphere of purified helium, and under a
‘pressure of 250 mm Hg, from 99.9% pure Ta and powdered 99.98% pure Pd.
V;They'were then studied by microscopic and x-ray diffraction methods,
by hardness measurements, phase microhardness, and thermal emf, Al-
‘loys were studied in the as-cast condition and also after vacuum an-
‘nealing at a temperature varying from 1000'tc 1800C:. for periods of
‘time from 30 min to 300—500 hr; in addition, alleys containing 80Z
‘and more of Ta were annealed at 2000C for 30 min, The phase diagram
‘Card 1/4 ' ' '
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‘0of the Pd-Ta system (see Fig. 1 of the Enclosure) plotted on the basis
"of the obtained data is characterized by the presence of four metallic
icompounds in addition ta limited solid solutions, One metallic com=
pound is of a §-phase type with a primitive tetragonal B~U lattice ;
with the parameters a = 9.64 kX, ¢ = 5.02 kX; it has a microhardness
¢ of ~ 600 kg/mm? and exists between 1575—2350C, The second compound

% -with a composition close to that of the PdTa compound has a bcc tet=

. ‘ragonal lattice with constants a = 3.28 kX, ¢ = 6.00 kX, and a micro-'

.. thardness of -~ 600 kg/mm?, The alloy with 35% Ta contains a Pd Ta com=
' .pound with a TiAl3-type tetragonal lattice with constants a = 3.87 kX,

‘e = 7.94 kX, and a miarohardness of’'~ 300 kg/mm?. Annealing at 1650C | ~

'of alloys containing 40—50% Ta, in which both the Pd;Ta and PdTa com=
__iipounds are present, producad a nevw phase which had a microhardness of

4.%*’400 kg/mm* and a composition close to that of the Pd;Ta compound;

* |its crystal lattice has not been determined. About 27 wt% of Ta is
idissolved in Pd at melting temperature and about 7% at 1000C. The -
‘hardness of cast alloys increascs from 54 to 640 kg/mm2 when the tan-
' italum content increases from 5 to 79.73 wt%Z (é-phase), and drops
. igharply to ~ 170 kg/mm2 ian an alloy containing 85 wtX Ta (B=solid so- -
‘f;lucion). Orig. art. has:, 7 figures and one table, o ‘

; [cord 274
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AUTHORS: Ty*lkina, M. A.; Polyskova, V. P.; Savitskiy, Ye. M.

e b A

I Mo

TITLE: The palladium-tungsten-rhenium sy;tem !

SOURCE: Zhurnal nmeorg. khimii, V- 9 no. 3, 196k, 671-673

TOPIC TAGS: palladium tungsten rhenium system, property, palladium
. tungsten rhenium alloy, phase diagram, fusion temperature, hardness, :
= _deformability, specific resistance, temperature coefficient |
ABSTRACT: A portion of the phase diagram of the Pd-W-Re system '
was constructed and the properties of the alloys were investigated. -
! The phase diagram of the Pd corner of the ternary system was
constructed from physical-chemical data (fig. 1). Examination of
the properties of the alloys (fig. 2) shows that increasing the
rhenium content in the. alloys lowers the fusion temperature of the
ternary melt from.the direction of Pa-W to the direction of Pd-Re.
An increase in the rhenium content in the alloys greatl increases
their hardness and simulteneously impairs their deformability at

Cord I/ e e e
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room Lemperature, Allgying Pd-W alloys with rhenium lowers the
Specific resistance and raises its temperature coefficient. Orig.
art. has: 3 figures.,
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. SUBMITTED: 18Feb63 = - DATE ACQ: 31Mar6,  ENcL: 02 -
SUB CODE: CH, ML : NR REF SOV: 003 OTHER: 000 .

CIA-RDP86-00513R001757720002-0"

APPROVED FOR RELEASE: 08/31/2001



"APPROVED FOR RELEASE 08/31/2001 CIA-RDP86-00513R001757720002-0

e ) o B e B R A B e P AN i v—m..e_.u, R T«

i

ACCESSTON NRi AP4019491 ; ENCLOSURE: 01

]

« 2200

3
Fig.. 1

" Phase diagram of the palladium corner of the. ternary system palladium-tungsten-

‘rhenium
‘Card 3/4
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Card 1/1 : Pub. hl-4/21

Author ! Savitskly, Ye. M. and Tylkina, M, A., Moscow

Title ¢ The effect of temperat;;; on the plasticity und resistance to

deformation of commercial titanium
Periodical : Izv. AN S5SR, Otd. Tekh. Nauk 4, 53-57, Apr 55

Abstract ¢ Presents the results of an experimental determination of plas-
ticity and resistance to deformation at various temperatures and
under various stresses of commercial carbon-free titanium and of
titanium with an 0.5-0.8% carbon content. The presence of carbon
within this range was found to increase the strength and decrease
the plasticity at temperatures of 20-600°. It was found that
carbon does not decrease the prlasticity of titanium at tempera-
tures of 700-800° and over and permits the hot deformation of

o titanium under low stresses. Graphs. Four USSR references.

Institution :

Submitted ¢ February 11, 1955
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Avthors teii; o3 Tyleina, M, A.; and Turansta 4,
WA EIETOLN T, T !

ve

the recrystallization corf icdide

Title

Feriodieal

Abstract : ol tne cepemience of the —amminde b
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TYLKINA, M. A.

Savitsky, Ye. M., Tylkina, ¥, A,, "Rhenium and its Alloys,"

in book Research on lleat Resistant Alloys, pub by Acad. Sci. USSR,
Moscow, 1956, 160 pp.

Inst, Metallurgy im A, A, Baykov
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SOV/137-57-1. 1459
Translation from: Referativnyy zhurnal. Mcta”urgnya, 1957, Nr 1, p 198 (USSR)
AUTHORS: Savitskiy, Ye. M., Tylkina, M. A.

e N
Rhenium and Itg Alloys (Re

PERIODICAL: v kn.: Issledovaniya Po zlkaroprochnym splavam. Moscow, AN
SSSR, 1956, pPp 33-47

TITLE:

ny i vego splavy)

ABSTRACT: The authors inve

stigated the structure
Re with Mo at dj

fferent temperatures.
by the cermet method. Specimens of ca

ing briquettes Prepared from powde
Ar dtmosphere, at 2
25, and 50 weight-%
structure; the Re dj

and properties of alloys of

Tre specimens were prepared
st Re were obtained by melt-
Y in an electric-are furnace in an
00-mm Hg Pressure . Introduction of 1,3,5, 10,
Re does not cause any

with 75% Re is an int
tric ratio MojRej.
hardness of the allo
the maximum hardn
perature to - 1940(¢

-type solid solutjon. The alloy
ermetallic compound, expressed by the stoichiome-
With an increase in Re content up to 25-50% the

Y increases; the alloy with 759, by weight of Re has
€ss equal to 11290 kg/mm?é. A lowering of the tem-
brings about an increase in hardness; raising the

Card 1/2
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SOV/137-57-1-1489
Rhenium and Itg Alloys

temperature causes a decrease in hardness. A 90% Re alloy with a 550-kg /mm?2
hardness at room temperature maintains a 390-340 kg/mm< hardnegg in the 400-
800° temperature range and 220 kg /mm?2 at 11500, A Specimens except the 75%
Re alloy proved fairly ductile. Their compressive Th > 200 kg/mm2. At 10000
all alloys exhibited fair ductility,except for the 75% Re alloy which disintegrated
into powder. The 90% Re alloy possesses good ductility both at low and at
elevated temperatures. In order to establigh whether this alloy can be employed
as a heat-resistant material, it should be tested for itg stress-rupture properties.

Ye. K.

Card 2/2
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. ‘USSR/Physica{ f)ﬁ-mi/s’g » Thermodynamics, Thermochemistry, B-8
. Equilibriums, Phys-Chem, Anal. Phase-trensitions.

’
{

Abs Jour : Ref Zhur - Khimiye, No 7, 1957, 22318.

Author : E. M., Savitzky, M. A. Tylkina, A. N. Turnaslkay:.

Inst Not given ~——

Title Study of titanium and its alloys recrystallization. (Dingrams
of titanium reerystallization).

Orig Pub : Izv. A.N. USSR, Otd. Tekhn. n. 1956, No 7, 111-1ik.

Abstract : Diagrams of recrystallizetion of titonium jodide and titanium
thermal magnesium (brand BTI-D) are plotted, which link to-
gather the size of metal grein with the deformation dagrec and
with the subsequent annealing temperature or with the hot de-
formation tcmperature are plotted; recrystallization of hot
rolled T calcium hydride is also studied. In connection with
titenium's polymorphism and different capacity of % and £ ,
modificetions to produce the grein growth, it is nacessary to
consider cach diagram of recrystallization as consisting of 2
diagrams, corresponding to temperature areas of existence of
Aand & -t1. K 77 1is characterized by a fine grained polyhedral
structure, inscnsibility to the cooling rate after heating, and

Caxd 1/2
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AL Lad gy
CERRUR A,

Equilibriums, Phys-Chcm, Anal. Phase-transitions,

Abs Jour : Ref zhur - Khimiya, No 7,

the presence of eritical size grains as a

1957, 22318,

result of an annealing

after & cold deformation of 2.5-7% /-Ti 1is characterized by g
coarse grain and g great sensibility to the cooling rate (the

aprearance of phase graingaf differant shapes ang sizas),

The

outlines of grain limits of iodide and mognesium thermal Tf

are mointained at any cooling rate but in
The optimal annealing tempora-

dride- only at a fast cooling.

case of calcium hy-

ture is equal to 650-8500 dependent on the purity of T and the

degree of deformation,
driver or rolling with a
technical Ti doas not occur,
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Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 12, p334 (USSR)

AUTHORS: Savitskiy, Ye. M,, lkina, M. A,

TITLE: Mechanical Properties of Cast Rhenium (Mekhanicheskiye
svoystva litogo reniya)

PERIODICAL: Tr, In-ta metallurgii. AN SSSR, 1957, Nr 1, pp 158-161
ABSTRACT; Castings of Re to be investigated were obtained by melting

tests, conducted in the temperature range between -1940 and
+1150°, showed that Hic varies from 400 kg/mm?2 to |34 kg/mm? ,
respectively, Plasticity was determined at 200 ang 100009, At
20° and a compressive O of 200 kg/mm2 » the compression was
25-30 percent. At 100090 the compression was 60 percent. Cold
working increases the hardness by approximately 80 percent,
Recrystallization begins at approximately 15000
Bibliography: 7 references,

P. N,

Card 1/1 1. PRheniunm castings-Mechanical Properties-Test results
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18(2) PHASE II - ABSTAACTS AB-}
Axademiys nauk 3838, Institut metallurgil

Titan 1 yego splavy; metallurgiya 1 metallovedeniye {Titanium and Ite
Alloyli Metallurgy and Fnysical Metallurgy) Moseow, Isd-vo AN
$38R, 1950, 209 p, 4,000 eopies printed,

Resp. Rd.t N.¥, Ageysv, Correaponding Meaber, USSR Academy Of Selences)
K4. of Publishing Houses ¥.8, Nzhasnikov; Tesh, Ed.t A.A. Kiseleva.

INTRODUCTION: Thie book, of which a Phase I Kxploltation {30v/1200
has been prepared, is a sollection of solentifioc papers devoted

the study of titanium and 1its alloys from three msin polnts of views
physiesl metallurgy, forming, and welding. 3peeisl provlems in-
vestigated inelude struetu ohm’u oesurring during welding, de-

termination of the sontens of 1 geses, devel v of indue-
trial aethods of rolling, snd oxidation at varieus temperatures.

. MR 1, RNYSIOAL KETALLIROY
' |

|
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AUTHORS: Tylkin, M, A,, Englneer and Kershteyn, M, I., Engineer,

TITLE: Hard-facing Parts (Naplavka detaley tverdymi splavami)
PERIODICAL: Metallurg, 1958, No.l, pp. 5-6 (USSR)

ABSTRACT: At the imeni Dzerzhinskiy (imeni Dzerzhinskogo) Works,
hard-facing with stalinite, sormite (sormayt) and type T-590
and T~-620 electrodes 1s adopted. The author glves some
examples, including lugs on sinter=-breaker sprockets (Fig.l),
pug-mill blades-(Fig.3§ and guide baffles on crane columns,
In the last application, the adoption of the hard-facing
technique has enabled steel to be used 1nstead of bronze for
the baffles., The author gives detalls of clamping methods
and pre- and post-facing treatments, as well as of the main
facing operation., There are 5 figures,

ASSOCIATION: imeni Dzerzhinskiy Works (zavod imeni Dzerzhinskogo)
AVAILABLE: Library of Congress
Card 1/1
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AUTHORS : SaVitBkiy, Ye .LI; 3 Tylkina__ p R Tsyganova’ I 'A' (‘fII{OEC.’JW)

TITLE: Influence of Alloying Additions on the Recrystallization Tempe-
rature and on the Mechanical Properties of Titanium.
(V1iyaniye legiruyushchikh dobavok na temperaturu rekristalli-
zatsii i mekhanicheskiye svoystva titana

PERIODICAL: Izvestiya Akademii Nauk S55R, Otdeleniye Tekhnicheskikh
Nauk, 1958, Nr 3, pp 96-103 and 1 plate (USSR)

ABSTRACT: This paper is a continuation of earlier work of the
authors and their team on the recrystallization and the
mechanical properties of Ti of various degrees of purity and
of Ti alloys (Refs,l-6). Reinbach and Nowikow (Ref.7) pub- 9
lished preliminary data on the influence of certain additions
(up to 1%) on the change in the time required %o attain com—
plete recrystallization of commercial Ti at a given annealing
Gemperature; they found that introduction of chromium slows
dovn the process of recrystallization whilst other admixtures
(Co, Al, Fe, Ta and Sn) showed almost no influence on the
duration of attaining complete recrystallization, In this
baper an attempt is made %o classify the alloying elements
from the point of view of their influence on the recrystalli-
zation temperature and the mechanical properties whereby these

Card l/Scharacteristics are considered as a function of the character
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Influence of Alloying Additions on the Recrystallization Temperature
and on the Mechanical Properties of Titanium,

modifications (particularly o medification in Ti) and when
the temperature of polymorphous transformation is reached,
phase recrystallization and reconstruction of the crystal
lattice is already proceeding, The experiments were carried
out with an iodide Ti of 99,96% purity alloyed with additions
of the following 14 elements: vV, ¥b, Fe, Co, Mn, Cr, N, C,
O, Al, Be, Re, Sn and Boron., For each of the alleying addit-
ions, 4 to 5 alloys were prepared and the content of each of
the additions in the alloy was chosen in such a way that
alloys were obtained which are located in various phase ranges
of the system, namely. alloys pcssessing uniform o and B
structures, 2-phase o + B or o + chemical compound structures,
The compositions of the alloys are entered in the table on
p.97. Graphs are included showing the influence of the
annealing temperature on the hardness, the influence of the
alloying additions on the recrystallization temperature, on
the ultimate strength; elongation and contraction. It was
found that almost all of the investigated alloying additions
bring about an increase in the recrystallization temperature.
As regards the degree of their influence these elements can
Card 3/§e subdivided into the following three groups: elements which
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. Influence of Alloying Additions on th- Recrystallization Temperature
and on the Mechanical Properties of Titanium,

bring about a considerable increase in the recrystallization
temperature at low contents of the respective element (N, O
C, Boron, Be, Re and Al); elemcnts which bring about an
increase in the recrystallisation only if the content is of
the order of 3% and higher (Fe, Cr, V, Mn, Sn); elements which
have practically no influence on the initial recrystallization
temperature (Wb anA ™), The following relation was derived
between the recry.callization temperature, Tl and the tem~

b

perature of the polymorphous transformation, T2 , of the
alloy: T,/ = 0.7 + 0.9 . For Ti this ratio equals 0,71, for

low alloy alloys this ratio equals 0.7 - 0,75 and increases
to 0,8 - 0,9 with increasing contents of the alloying element,
The alloying additions bring about an increase in the tensile
strength and hardness, maximum values being op = 92 kg/mm*

and RB = 105 and a reduction in the ductility. The great-

est influence is exerted by elements which bring about a
maximum increase in the recrystallization temperature and

Card 4/5

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757720002-0"



CIA-RDP86-00513R001757720002-0

R R e LR S

"APPROVED FOR RELEASE: 08/31/2001

4 ISR A SRR RIS R T L F:Eﬁ:!‘f;u’r%i‘.{:t

24.-53-3-11/38

" Infiuence of Alloying Additicns on the Recrystallization Temperature
and on the Mechanical Properties of Titanium,

belong to the first of the above-mentioned group. i.,e,, N, O,
C, Be, B. The other investigated elements have less influence
on increasing the strength and for a content of 5% these
elements can be classified from the point of view of increas-
ing the strength in the following sequence: Cr. Co, Nb, V.

Mn, Fe and Sn, The greatest drop in plasticity is observed
when introducing Fe, Co and Nb, There are 9 figures. 1

table and 15 referencesy of which 10 are Soviet, 4 German and
1 English, )

SUBMITTED: April 5. 1957,

1. Titemivk-~¥schanical provevties 2, Titanimm 8l13gs.2sorygtal-
Card 5/5  14petien 3. Temperaturs—-Eifuuis
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: 78-3 3-38/4
AUTHORS? Savitskiy, Ye. Mo » Baron, Ve Vo o fia, Bo .
TITLES The Phase Diagrams and Properties of Gallium and Thalliun
Alloys (piagrammy gootoyaniya 1 gvoystva aplavovy galliya i
: talliya) ,
: PERICDICALS Zhurnal Neorganicheskoy Khimiig/'1958ﬂ01,39 Nr 3, pp.,76}~775
(Ussr) ' :
A\ Y
ABSTEACTs The s tructural and phyaicm'mechtmical properties of the alloys

oggallium with silicon and germanium in all concentrations a8
wd1l as of gallium with antimony, manganesey copper and thal-
1ium with lanthanun were jnvestigated. The phase diagran of
o gallium with gilicon is of an eutectic type. A1l alloys con-~
b sist of two phases. The gddition of silicon to gailium high=~
N 1y increases the hardness and the ‘tlectric resistance of sili-
con. The phase diagram of gallium and germanium a%so is of an
eutectic typeo The eutecticcomposition nelts at 29°C and has
~ a gallium content of 99,4 %, All alloys of this system possess
C metailic conductivity.
Card 1/—3 The s'tructure and the properties of the allopm of gallium and

APPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R001757720002-0"



EEEY

"APPRQVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757720002-0

R e

R S 2 SRR LAk L

The thase Diagrams and Properties of Gallium and Thallium Alloys

antimony were exanmined for hardness. aicrohardness, plast%=
city, strength and electric resistance between 20 and 600 C.
Alloys with 63,59 - 64,08 % antimony at room temperature
have a maximum electric resistance which decreases with a
rise of temperaturs. This proves that these alloys possess
properties of semiconductors. The structure end the proper-
ties of the alloys of gallium with 50 - 86,3 % gallium were
examined by microstructure, hardness, strength, microhard. o
ness and electric resistance at temperatures o “20.-300°C.
The following compounds ocour in the alloys: MgGa and Mg Gaza
Alloys in the domain of the compound HMgGa show the highegt
hardness and the smallest strength and plasticity. The systen
gallium-copper with 15 -~ 85 % gallium was also investigated
2 for mipgrostructure, hardness, strength, microhardness and
> electric resistance..The results showed that by the addition
of gallium to copper hardness, strength and electric re-
sistance increase, but that the plastid ty decreases. The
_ electric resitance of the alloys increases with a rise of
= temperature. The phase diagrams and the properties of the
alloys of gallium with germenium, gallium with silicon and
gallium with lanthanum were also investigated. Alloys beiween
Card 2/3 silicon and thallium do not occur. In the system lanthanum-
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78-3 3-38/47
The Phase Diagrams and Properties of Gallium and Thallium atloys .

-thallium the compound La. 71 oceurs whioch possesses an high
electric resistance and af high hardness. There are 15
figures and 19 references, 0 of which are Soviet,

ASSOCIATION: Institut metalliurgii im. A. A. Baykova, Akademii nauk SSSR

(Hetallurgical Institute imeni A. A, Ba.ykov}AS USSR)

SUBMITTED: June 25, 1957

Card 3/3
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o 78-3-3-46/47
AUTHORS: Savitskiy, Ye. M. , Tylkina, M, A,

TITLEs : Alloys of Rhenium With High-Melting Metals (Mo, Ti; Zr, Ta,
Ni, Co, Cr, W, Mn) (Splavy reniya s tugoplavkini metallami
(o, Ti, Zr, Ta, Ni, Co, Cr, W, Mn))

PERIODICAL: %hurne;.l Neorganicheskoy Khimii ,1958,V0l.3, HNr 5.,pp.,820~856
USSR

ABSTRACT: . The investigations were performed with different physico-
-chemical methods, especially by the determination of the
melting point. On the basis of these investigati ons the
nature of the alloys in the case of the influence of rhenium
upon high-melting metals was determined. The modificati on
of the hardness, the melting point and the electric re-
cistance in this system was observed. In the system Ti-Re
e larger solubility domain of rhenium in {3=titanium was
determined. On the intro_duction of 15 % rhenium the p-phase
of titanium is stabilized. In genersl the addition of rhenium
to titanium increases the thermal stability. In the gystem
Mo-Re solid solutions ocar. At a temperature of 2570 C an

Card 1/3 6’ -phase occurs by peritectic reaction. The boundary of the

it
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Al%oya of Rhenium With High~Melting Metals (Mo, T4, ¢r, Ta, Ni, Co, Cr, v,
Lm .

80lid solutiona of rhenium in molybdenum was not exactly de-
termined. In the system Ta.Re in the mse of 60 - 70 % rhenium

the compound Re,Ta, was determined. On addition of 60 .. 80 %
rhenium the alldys“in this System are brittle and breakable.

In the system Co--Re an uninterrupted series of solid sclu- N
tions with an hexagonal erystal lattice between ot .cobalt and ;
rhenium wag determined. In the system Ni-Re solid solutionsg
of rhenium in nickel (txmphaae) oceur and solid solutions of
nickel in rhenium ( B-phase). The boundary beitween these two
phase comains lies at 1200°¢ in the case of 40 .. 75 %
rhenium. In the system Cr-Re domains of golid solgtions of
rhenium in chromium 0cour. In the case of 70 .. 85 % rhenium

1000 kg/mm®, A smaller addition of rhenium to chromiug in-
creagses the plasticity of chromium. In the system Zr-Re two
chemical compounds forms 1) In the case of 50 % rhenium -
Rlez, with g me%ting point at 1900°C ang an hardness of
800 = 1000 kg/mm?; 2) In the case o 70 - 80 % rhenium -
Re,2r, witB a melting point gt 2400°C and an hardness of
1200 kg/wn®, Solid solutions of rhenium in f.2irconium
ocour at up to 15 % rhenium. In the system Mn-Re with up
Card 2/3 to 5 % rhenium s01id solutions oecur. On addition of 24,6 ¢

i
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Alloys of Rhenium With High-Melting MWetals (¥o, Ti, 2r, Ta, Wi, Co, Cr, W,
In)

rhenium a polymorphous transformation of ﬂ to o occurs, at
760°C. In the system W-Re with 60 % rhenium a phase of szie3
forms, with a melting point atﬁ}'QD'IoC. In this system an

6 -phase also occurs at 35 - 58 At% as well as s0lid sgolu-
tions of tungsten in rhenium at 75 % rhenium. In all in-
vestigated systems the produced alloys have a lower melting
point than rhenium. There are 17 figures, 6 tables, and 35
references, 12 of which are Soviet,

M

ASSOCIATION: 1Institut metallurgii im. A. 4, Baykova, Akademii nauk SSSR,
Mosgkva .
(Moscow Metallurg ical Institute imeni A, 4, Baykov, AS USSR)
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The Recrystallization Diagram of Tantalum 20-118-4-26/61

conditions of cooling on & copper furnacoe bottom favored the
formation of a coarse-grained structure in tantalum (figure
2a). Casat bars vere cold-worked by forging until rods T =17
were produced. They were annealed in vacuum at 13009 C for
two hours. Thus the coarse-crystalline structure was complet-
ely transformed in & recrystallized, fine-grained, polyhedral
structure (grain diameter 10-1la, figure 2 b). Such rods serv-
ed as initial material for the experiments. The rods were
cold-rolled without intermediate annealing, with a shrinkage
of 2,61 5,73 8; 103 15; 34; 50; 683 83; 905 963 983 &%, The
rolled rods were cut into gieces of 8-10 mm length and anneal-
ed in vacuum at 1000-2500" for one hour. The line of the
beginning of the recrystallization in dependence on the de-
formation degree is plotted in a dotted line in figure 1. The
temperature of the beginning of the recrystallization of tanta-
lum drops with the rising deformation degree from 2,6 to 84%
from 1300 to 1200° C. Figure 3 gives some radiographs of
tantalum. The cold-rolling up to 15% deformation distorts the
lattice of tantalum and deforme the individual grains. The
microstructure is, however, not considerably modified. In the
cagse of shrinkage of more than 30% a distinctly marked roll-
ing-texture becomes visible (figure 2 v). The grains are

HekerigRaa 3 £ttt b
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AUTHORS: savitskiy, Ye.M., Tylkina, M.A. and Shishkina, L.L.
(Moscow) — e
TITLE: The Phase Diagram of the Tungsten-Rhenium System and

Properties of its Alloys

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr 3, pp 99-107 (USSR)

ABSTRACT: Microstructural and X-ray investigations were used as
: a basis for constructing the phase diagram, Melting

points, hardness and microhardness of the various
constituents were measured. The resulting phase
diagram is given in Fig 1. Microstructures are shown
in Fig 2 and 3 and X-ray photographs in Fig 4, ‘There is SR
a solid solution (a) up to 45% Re near the alloy melting :
point, falling to 32% at 1100°C. 1In this region %

- hardness incrcases with increasing Re content to 420 kg/
mm2 at 25% Re. A peritectic reaction takes place at ;
2890°Cc. Liquid +ag?o. The o phase has a complex tetra- |
gnal lattice with a = 9,53A, ¢ = 4.95A and c/a = 0.52.
This phase extends from 4o to 66 wt % Re at 1100°C and
from 45 to 66% at 2000°C. It is very brittle and has a
hardness of 2000 kg/mm2° The solid solution of tungsten

- Card 1/3 in rhenium extends to 15% W near the melting point and
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its Alloys

12% at 1100*C. There ;s a eutectic petween the o phase
and the p solid solution at 75% Re and 2815°C. The
microhardness of the eutectic is 800 kg/mm?, The two
phase region (p + o) is very narrow. There is a
peritectoid reaction as follows: ¢ + p2X. The X phase
has parameter & = 9,57A and ig of the a-Mn type. 1ts
microhardness is 1500 kg/mm2. Alloys with up to 20% Re
have high electrical resistance, strength and plasticityo
Fig 1 shows the influence of temperature on properties
and Fig 5 the influence of Re on strength. W-Re alloys
could be used in the electrical industry. Fig 6 shows -
the external appearance of electrical contacts after
corrosion in moisture. Re after 50 days (a) is in much
better condition than W after 30 days and {(b) W-Re alloys
could also be used in industry where high mechanical
properties and close tolerances are required. There are
6 figures, 1 table and 11 references, 3 of which are
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Savitskiy, Ye. ¥., gllkinﬂ7—¥v—&vy Povarova, Ke Be

The Phase Diagram of the System Rhenium-Molybdenum
(Diagramma sostoyaniya sistemy reniy=molibden)

Zhurnal neorganioheskoy khimii, 1959, Vol 4, Nr 2,
pp 424=434 (USSR)

The phase diagram of the system Mo-Re was drawn on the basis
of the results obtained by physico-chemical and analytical
jnvestigations (determination of the melting point, mioro«
scopic, Xoray, and phase analyses; determinations of the
gpecifisc electric resistance, and determination of solidity)e

-For the produotion of the alloys meximum purity rhenium

(99.8%) ‘and molybdenum (99.8%) were used as initial meterialso
The pressed samples wers sintered in vacuumk at 1500°. In the
system rhenium-molybdenum solid solutions containing 58 weight%
rhenium (42 at % Re) are formed at temperatures near the
melting point. The solidity of molybdenunm alloys increas2s,

in the field of solid solutions, from 130 kg/mm? (pure
molybdenum) to 205 kg/mm2 for the alloy ~ontaining 5% weightje
rhenium. In alloys with 43-46 weight % rnenium the liquidus

and solidus curve of the solid solutions show a minimum at &
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Card 2/3

temperature from 2450+30°s The X~ray analysis showed that
upon increase of rhenium content the lattice constant in the
solid solution is reduced and is 3.12 £ in the alloy with

53 weight %. The determination of the electric resistance con-
firmed the range cf solid solutions. The specific electric
resistance of pure molybdenum is 6.6.10~6 ohm-cm, and rises

to 27.6.10“6 ohm-cm in alloys with 42 weight % rhenium. In the
system Mo-Re the d-phase (Re3M02) ig formed after a peritectic

reaction at 25709, The lattice parameters of the g-phase are:
a=9.54 X and ¢ = 4.95 £. The micro-solidity of the o-phase

is 1850 kg/mmzo The specific electric resistance of the o-
phase is stronger than that of the solid solution and amounts

to 3.1.10“4 ohm-cm in the elloy with 78 weight % Re. The di-
phase field a + O exists between the d-phase and the field

of solid solutions. The mono-phase field of solid solutions
of molybdenum in rhenium exists at the melting point tempera-
ture starting with 10 weight % molybdenum and amounts up to
9-3 weight % Mo at 1100°. The solidity of the alloy with

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001757720002-0"
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2,
95 weight % Be is reduced to 320 kg/mmz, and to 290 kg/mx” in
pure rhenium. In these alloys also the elestric resistance

is reduced 1o 57010“6 ohmeom for the alloy with 95 weigh?’ % Re.
In the system Mo-Re the phase % is formed after the peritectic
remotion at 1850%. The peritectic change 0 + p2 X takes
place in alloys which vontaln 81295 weight % rheniunm. The X -
phase has the structure of typs a-Mn as has been found by
X-ray analysis. The microscopic examinations of solidity and
electric resistance of alleys with 81-95 weight % Thenium
prove the existence of the X -phase. The solridity and electric
repistance of the alloysare increased by the formation of the
new phase X o There are 7 figures, 2 tables, and 11 references,
3 of which are Soviet.

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR
(Institute of Metallurgy imeni A. A. Baykov of the Academy of
Sciences; USSR)

SUBMITTED: November 25, 1957
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. 18(6),;8(7) savitakly, Te. W, Tyliing, H. Ao sov/1
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AMHOR s ZOt'yev, Yu. A. //\._
~ Pitanium
. Dia- ram Rhcnium )
TLELE 'fgza?;z;;a sogtoyaniya sistemy roniy-titan)

ii 1 pp 702-704
CAL Zhurnal neorganicheskoy xhimii, 1959, Vol 4, Nr 3,
ZRIODI 3
P (USSR)

: he method
cum was investigated by the nt
jum - titanium was 1 is. Melting polnt,
ABSTRACT: Tgemg:iizgigi)gical analysis and "‘:r{::{l anii}é;:swe};e determined.d
0 a f the & .
. etn d hardness © > Y v of 99.8%
eleCtn? reSIiZ;IilZisa:itanium and rThenlun with ".lei::ilicén pl?ase/
A 1nit131 gi the basis of investigations %?nigg golid solutions
w?re use s the system was plotted. In the L{a to B0 wt%
dlagramiOf occurdin titanium whiﬁg sprca; uI')c;:y.l compound
of rhenium ) . atom;>) the chen ok
; {rhenium(82.5 2Lomp) © nd the nhardness
rhenium. At 95 wtjrher cund is brittle and
i is formed. This comp
Re24T

cq i L- titapium in .
unts to 1800-2000 kg/mmzz The Solugl}iti12£ogcopic and
e jum amounts to several $5. LY ?Ca?g,iiLQ.—Eion of the alloys
rhent .o and the dilatometbric 1NMVesvs-= +{§ and ﬁ
X-ray anzlysis “the limit of the phasc ranges ot s %
s in titanium
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was fixed., The solubility of rhenium in o¢ titaniun zoounts

at 725° to 0.1% and rises inconsiderably with rigin:
temperature . In alloys with 10-15% rhenium the @ phage nceurs,
which was also confirmed by X-ray analysis. The determinations
of the electric resistance of the alloys hurdencd 2t rarious
temperatures show that with an increasc of %he rhenium centent
also the clectric resistance increases. The eleciric resistance
in alloys hardened at 700° with 23.75% Re amounis to

131 ohmecm and in the case of alloys with purcst titanium

to “44.5 y ohmscm. Alloys with 46% rhenium show no noticcable
increase in the electric resistance. The alloys hardencd et
900° have & higher electric resistance than those hardened

at 7000, There are 2 figures and 3 references, 2 of which are
Soviet.

ASSOCIATION: Institut metallurgii jm. A. A. Baykova Akademii nouk SSSR
(Institute of letallurgy imeni A. A Baykov of the Acadeny of
Sciences, USSR)

SUBMITTED: April 2, 1958
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FOVAROVA, K.B., kand. tekhn. nauk, red.; BORISOVA. L.y
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:EgZznium; transactions] Renii; trudy. Moskva, Nauka
. 257 p. (MIRA 18:1)

1. Vsesoyuznoye soveshchaniye po probleme reniya, 2d, 1962
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)
The ‘Phase Diagram of the System Chromium - Rhenium

in rhenium deoes net excead 5 % .by weight Cr. It 15 emphasizaqd .
that an addition of 40% rheniug to chromium improves the f
Plasticity of chromium and {itg Processing is facilitateq by v
outting. There are 2 figures and 8 Teferences, 4 of which

are Soviet,
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AUTHORS:: Tylkina, M. A., Pekarev, 4. I., Savitskiy, Ye. 4.

~
TITLL: Phase Diagram of the System Titanium - Hafnium

PLRIQODICAL: Zhurnal neorganicheskoy khimii,1959}7Voi{§ﬁ§ﬁr:10.
pp 2320 - 2322 (JSSR)

A3STRACT: According to data obtained by means of different methods the
phase ciagran Ti - Ef was constructed (Fig 1a). As it was to be
expected according to the andlogous structure of the electron
ghell of these c¢lenents, they form a continuous series of solid
- and -solutions which are separated by a diphase w+|) -re-
gion. The curves of the changes of physical properties'of
the nmelts with variable composition (Fiz 1b) confirn this phase
diagram. Figure 2 shows the microstructure of titanium - haf-
nium alloys treated in a different way. There are 2 figures
and 6 references, 3 of which are Soviet.

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR (In-
stitute of Ifetallurgy imeni A. A. Baykov of the Academy of
Sciences, USSR)

SUBMITTED: May 4, 1959
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TITLE:
PERIODICAL:

ABSTRACT:

Card 1/2

APPROVED FOR RELEASE: 08/31/2001

e

AR

CIA-RDP86-00513R001757720002-0

(‘TX?RKQ’F%WA"&EW ———

TR
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- gavitskiy, Yes Moy Tylki M. A., Tsyganova, I. A

The Phase Diagram of the System Zirconium - Rhenium
Atomnaya energlya; 1959, Vol 7, Nt 5, PP 231-235 (USSR)

By means of the well-known radiographical and microscopical
methods the melting point, the hardness, and the micrchardnass
of the .phases were peasured. On the basis of ihese dala tha
phase diagram of - the zirconium - rhenium system was get up. in
a~-zirconium the range of the solid golution of rhenium amounts
to ~0.5 % by weight at 800°C. At the euteciic +ransformation
temperature the percentage increases to 2-3 % by weigh*. In
p-zirconium &t 1600°C 14.68 % by weight of rhenium and &% the
eutectic point of transformation at 500~600°C only 8 % by waight
are dissolved. In alloys contalning more than 4 % by weight of
rhenium, & stable g-phase 18 found. At 1600°C and 25 % vy welght
of rhenium a eutectic forms. In alloys with a high zircondium
content & metastable w ~phase was found to exist. Tha solu-
bility of zirconium in rhenium at 2500°C is less than 2 % by
weight. Three chemical compounds are produced in the systanm

by peritectic reactions: 1) At 2500°C: erﬁe24 of the a-Mn=3ype

CIA-RDP86-00513R001757720002-0"
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The Phase Diagram of the System Zirconium - Rhenium

¥ith volume-centered cubic lattice (a = 9,6 - 9.7 kX). Micro-

hardness amountg to 1000 kg /mm

. 2) At 2450, ZrRe, with
(a - 5.21 - 5,25 2,"0 . g5 .

8.56 £; ¢/a = 1.63). Microhardness 1200 kg/mum2, 3) 1900°¢:
Zr,Re o-phase type with tetragonal lattice (8= 10,12 %) o «

5.42 1; c/aA - 0.535). Microha

diagram  apng

rdness 700 - 800 kg/mmz. The phase
microhardness gre shown 8raphically., Photg-

graphs are available for some of the ground gections., The
Tradiographic investigations were carried out by P. I, Kripyake-
vich and Ye. I. Gladyshevskiy at the IGU. There are 7 figures,
1 table, and 8 references, 4 of which are Soviet.
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AUTHORS: Tylkina, M. A., Kirilenkq RH. t’., Savitskiy, Ye. K.
] TITLE: The Diamgram of Reorystallization of Hafnium
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 127, Nr 2, pp 310-312 |
(Ussr) -
ABSTRACT: It is the objeot of the present study to determine some of the
properties of hafnium and to investigate recrystallization~ and B

deformation-processes, From metallographic and X-ray analyses,

as well as by determining hardness, the authors derived the

recrystallization diagram shown in figure 1. Hafnium is a i
- dimorphous metal, the hexagonal {¢ -modification changing into i
. the cubic body-centered ﬁ-modification at higher temperatures.
L Hafnium iodide bars of coarse structure were used as original

material. The physical properties of these Hafnium iodide bars

are given together with a description of the elimination of the

coarse structure., The deformation was carried out in eight steps

from ranging 5% to the maximally tolerable deformation of 60%.

Vacuum-annealing was performed in seven stages between 750 and

Card 1/3 1550° ¢ , Recrystallization set in at 1000° C after 10%
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The Diagram of Recrystallization of Hafnium $0V/20-127-2-21/70

deformation,et 850° C after 20% deformation, and at 750° C
after 40% or more deformation. Annealings within the tempera-
ture range of the o¢ -modification yield a fine-grained
polyeder structure with grain sizes of between 25 and 40 s«
after 30% to 45% deformation. Annealings above the temperature
of the polymorphous transition gives a coarser grain (24Q/‘9
and a marked structural change. The gimilarity of the
deformation- and recrystallisation properties between hafnium,
titanium and zirconium is pointed out. Also, theired - ana ‘
-modifications are compared and their high plasticity ’
stressed. By their hardness and cold workability they are
arranged in.the following order: titanium - zirconium =
hafnium, It follows from the recrystallization diagrams of the

E
.
|
f.
!

!
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three metals that they also have ginilar grain sizes.
Finally, the temperature stability of these metals and their -
alloys is emphasized. There are 3 figures and 11 references,
6 of which are Soviet.

ASSOCIATIONs Institut metallurgii im. A. A. Baykova Akademii nauk SSSR
(Institute for Metallurgy imeni A, A. Baykov of the Academy of
Sciences, USSR)

PRESENTED: March 26, 1959, by I. i?. Bardin, Academician

SUEMITTED: March 25, 1959
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SAVITSKIY, Ye. M. AND TYLKINA, M.A.
W

# "CERTAIN PHYSICAL PROPERTIES OF RHENIUM AND ITS ALLOYS"

"RHENIUM AND TRANSITION METALS PHASE DIAGRAMS."

reports presented at rhe 11T7th Meeting ¢f the Electrochemical Secie ty, Chicago, I11.

1-5 May 1960

- ¥ gStudies have been made of recrystallization of rehenium, and of alloying

s with tungsten nickel ( in N4 - Cr allovs }, and with tdtanium and its allovs.

: Rhenium sdditions improve both toom and elevated temperatures. solid sollutions
solid solution tungsten allovs have increased workabilitv and electrical resistance
spplications for rehenium alloys are promising for thermocouples,electrical contacts -
and some vacum tube parts. results are ziven of a studv of rhenium as a contact mat-

erial.

et i
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KRIPYAKBVICH, P.I.;:E¥PKINA. M.A.; SAVITSKIY, Ye.M. ,

Hew compound in ‘the rheniup-zirconium systen and its cryst?éo
structure. Izv. vys. ucheb, zav.; chern. met. mo.1:12-15 .
1,1 vovskiy gosudarstvennyy universitet 1 Institut metallurgii

AN sssn.( Rheniun-girconiun alloys--Metallography)
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AUTHORS: JIylkina, M. A,, Povarova, K. B., 5/020/60/131/02/034/071
Savitskiy, Ye. M. BO11/B005 -

TITLE: The Sigma Phasd$in the RheniugtVanndiuﬁﬁSystem

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Rr 2, pp 332-334 (USSR)

ABSTRACT: In their previous paper, the authors established the ppa§gﬂ¢§qgram
of the vanadium-rhenium system (Ref 10). In the present paper,

they wanted to determine the temperature range of the existence of
the ¢ -phase. For this purpose, they asnnealad caating alloys at
high temperature (1750° for T hy 1500° for 5 h, 1000 for 450 h).
The X-ray investigation was carried out in a chamber of type PKD
with CrK, -radiation. The X-ray structural and microstructural
investigations showed the eutectoid decomposition of the o0 -phase
at 1500°. 2 solid solutions are formeds on the basis of vanadium
(et ) and rhenium (Fig 1 a,b). The roentgenogram of a casting alloy
shows a system of lines characteristic of o -phases (Tgble 1). The
lattice parameters were computed as follows: a = 9.39 i, c = 4.86 R,
c/a = 0.52. Table 1 lists comparative data of roentgenographic
calculations of 0 -phases in rhenium systems with girconium, vana-
dium, niobium, tantalum, chromium, molybdenum, wolfram, manganese,

Card 1/2 and iron (Refs 4-9). A certain phase difference in the system Vf/

e ——
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The Sigma Phase in the Rhenium-Vanadium System 5/020/60/131/02/034/071
005

BO11/B

. Zr-Re is striking; the authors assigned this phase to a type re-
lated to the & -phases. This difference may be explained by the
fact that the metals of the 4th side group usually do not form

¢’ -phases. The appearance of the 6’ -phase in the system Zr-Re
might be considered to be an exception. Moreover, the formation
of 6 -phases in the rhenium syetem with manganese and iron (Ret 8)
is worth noticing. This suggests an anomalous behavior of rhenium
as compared with metals of other groupa. Thare are 1 figure, 1
table, and 10 references, 8 of which are Soviet.

ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR

(Institute of Metallurgy imeni A. A. Baykov of the Academy of
Sciences, USSR])

PRESENTED: December 2, 1959, by I. P. Bardin, Academician
SUBMITTED: December 1, 1959
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AUTHORS ? Gladyshevskiy, Ye.I.. Tylkina., M.A., and
pe —~———
Savitskiy, Ye .M.
TITLE: X-ray and Microscopic study of Hf-Re Alloys -
PERIODICAL. kristallogratiya, 1960, Vol. L. No. v,
pp. 877 - 881

TEXT: A study is reported of phase equilibria in alloys

of rhenium and hafmium containing 66% of Hf by weight. The
existence of four compounds has been established and the

crystal structure of two of them has been determined

(HfSRezh, structural type: Ti5Re24‘ a = 9.713 * 0.005 &;

HfRe, structural type: MgZn,, & = 5,248 + 0.001 R, \
c = 8.592 + 0,002 R, c/a = 1.637 . The compound HegRe,,
(microhardness measured with a 1oad of 100 g to an accuracy

of .40 kg/mm2 was Hv = 1130 kg/mmz) in cast specimens 18

card 1/7
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X-ray and Microscopic Study of Hf-Re Alloys
found to be in equilibrium with rhenium (H“ = 760 kg/mm2).

X-ray data for anncaled alloys with a large concentration \
of rhenium indicate the presence of a phase "A'" of unknown
composition of structure. The microhardness of anea was

found to be 1 460 kg/mmz. In cast alloys containing 33 and
50 at.% Re in equilibrium with the solid solution based on
the cubic body-centred modification of hafnium (B-Hf),

a further phase of unknown structure (B) was detected. The
latter phase is probably Hf2Re and its microhardness 1s

1980 kg/mm2= Table 1 gives the phase composition of the
HfRe alloys:

Card 2/7
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X-ray and Microscopic Study of Hf-Re Alloys

Concentration Phase Composition of

of rhenium alloys

% by at, Cast Annealed at
wt. % (cast alloys) 1000°C for
150 hrs

Microhardness

99 Heterogeneous Re+trace Hstezq Re+A

i Hf Re5 +
524
Homogeneous,

trace 2nd phase HfSReZQ "stezk

67.5 66,6 -ditto- HfRe, HfRe,

51.3 50.2 Heterogeneous p-Hf+B B+trace a-Hf
34,0 33.1 " gB-Hf+trace B a-Hf+trace B

95 A

83.5

99.0

97 96,8 " Re+Hf Re,, A+Re
92.7 ﬁe
2.9

Table 2 gives the lattice constants of the two modifications of
hafnium and HfRezk and HfRe2
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£ Hf-Re Alloys
Lattice constants A

and Phase
heat treatmt, a ¢ o/
4. Annealed at Hf

tone °c 5Rezl‘ 9.71310.005 - -
50 "dO"
> HfRe, 5.248+0.001 8.592+0.002 1.637

. o= a-Hf 3.20 + 0.01 5
. = » l08 *

7. Cast p-Hf 3.50 + 0.01 iao o1 1-5?

Table 4 gives the interatomic distances in HfRe 4 ¢
ol }
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’ 1 Coordination
HE (a) HEf (c) Re (gl) Re (gz) ;o' e Al
16
Hf (a) - 3,08 (4) - 2,95 (12) v
3,08 (1) - 2.71 (3) 2,93 26;
HE (¢) 77 3.21 (3) 3.15 (3
2,71 (1) 2.91 (6) 2.3; t;g 1
3,21 (1) 2.7 ;
Re (8y) 2,90 (2) X
4y (1)
2,93 (2 (1) 2. 23 12
1 2 73 (2) 2, 61 (
(g,) 2.95 (1) 3.15 ) 2.73 (2)

f::,u
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The numbers in brackets in the above table refer to the

coordination numbers. Table 6 gives the interatomic ’
distances in HfR92= (1) (2) Coordination No. Vy/
Ht Re Re (total)
16
3,22 (3) 3.07, (3) 3. 078(3)
HE 3.23 (1) 6 3,085(6)
Re(l) 3.07¢ (6) - 2°628 {(6) 12
re(2) 3,075 (2) 2.624 (2) 2,62, (4) 12
3.083 (4)
Card 6/7
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There are 6 tables and 9 references: 2 Soviet and
7 non-Soviet,

ASSOCIATION: L'vovskiy gosudarstvennyy universitet
imeni 1. Franke (L’vov State University
imeni I. Franko)
institut metallurgii imeni A.A:. Baykova
AN SSSR (Institute of Metallurgy iment
A.A. Baykov. AS USSR) '

SUBMITTED: February 29, 1960 (initially)
June 2, 1960 (after revision)
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'AUTHORS: . Tylkina, M, A., Povarova, K. B., Savitskiy, Ye. M.
TITLE: Ternary Solid Solutions in the Tungsten - Molybdenum -

Rhenium System

PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Vol. 5, No. 11,
pp. 2458-2461 :

TEXT: The article under consideration shows a part of the constitution
diagram of the W - Mo - Re ternary system obtained by the method of
mierostructural analysis, by measuring the hardness and the melting point
of the alloys. The authors studied the diagram on the side of the solid
solution in tungsten and molybdenum up to 50 wtZ rhenium, with the alloys
of the parallel cross sections W - Mo being selected with a constant ><
rhenium content of 10, 20, 30, 40, and 50% (Fig. 1). From the data of
phase analysis, three isothermal cross sections of cast alloys, annealed
at 1750°C for 3 h, and at 1000°C for 450 h were recorded. The cuts for
the microstructural examinations were etched in a mixture of 10% KOH and
304 K}[Fe(CN)BJ (1 : 2). A fairly large region of ternary solid solutions
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with body-centered cubic crystal lattice was observed in the system con- .
ecarned. A ternary € -phase formed. Between the ternary solide -solutions
and the g -phase there is the two-phase regions +6 (rig. 1). It may be
observed from the pictures of nicrostructure (Fig. 2) of the cross section
with 40 wit# Re that the alloy with 40 wtd W and 20 wt% Mo is gituated at
the 1imit of solubility and is a one-phase ternary so0lid solution at high
temperatures, which on a decrease of temperature passes OVer into the two-
phase stateX +¢ . The alloy with 30 wt% W and 30 wt% Mo remains a one-
phase ternary solid solution at all temperatures. The alloy 50 wt% W ana
10 wt# Mo, on the other hand, has & two-phase structurec +¢ at all
temperatures. The formation of twins, which had already been observed by
Highes and Geach (Ref. 5), €.T. Sims and R. 7. Jaffee (Ref. 6) was
jdentified in the region of ternary solid solutions. This additional
deformation by twinning is explained by the larger amount (in this field)
of the densely packed hexagonal rhenium. For this reason, high glasticity
and good mechanical properties are expected of alloys of this region. In
the region of ternary solid solutions hardness changes little with
temperature (Table). Changes in the solidus temperature showed that in the

region of ternary solid solutions at constant rhenium content (up to

card 2/3
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30 wt% Re) there occurs 2 uniform drop of -the melting point of alloys

with a decrease of the tungsten content and an increase of the molybdenum
content. In the authors' opinion, the alloys of the composition of

ternary solid solutions are specially suited as building material,

wherever great demands are made on strength, plasticity, weldability,

and a high melting point, but no stability to oxidation at high temperatures
There are 2 figures, 1 table, and 8 references: 4 Soviet, 3 German, and

1 US.

ASSOCIATION: Institut~meta11urgii im. A. A. Baykova Akademii nauk SSSR 7(\
(Institute.of Metallurgy imeni A. A. Baykov of the Academy
of Sciences of the USSR) c

SUBMITTED: ..Pebruary 17, 1960
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TYLKINA, M. A, and SAVITSKIY, Ye. M.

+gertain Fhysicel Properties of Rheniur end its £lloys.
v Rhenium end Trensition Metals Phase Disgrams. 4

£. M. Savitski and M. A. Tylkina, Institute of Metallurgy, hcademy of Sciences of
the U.SeS.Re, MogCoW, UsSeSeRe

< Binary phase disgrams of rhenium with titenium, zirconium, hafnium, vanadlum,

nicbium, tantalum, chromium, molybdemun, tungsten, RENEaNEsE, and cobalt have been

, determined. A mumber of these alloy systems are characterized by the formation of

jnter-metallic phases of the sigms or alpha-manganese types. Comparisons are made
of these and other cammon features of the respective disgrams on the basis of the
periodicity of the binary alloy additions.

ReportSpresented at the 117th Meeting of the Electrochemical Society, Chicago,
1"'5 HaY 19&.
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